Association of CD2AP with dynamic actin on vesicles in podocytes.
The docking protein CD2AP (CD2-associated protein) serves a nonredundant function in podocytes as CD2AP knockout mice die of renal failure at the age of 6-7 wk. Furthermore, haploinsufficiency due to mutation of the CD2AP gene is associated with focal segmental glomerulosclerosis in humans. Although CD2AP has been shown to interact with proteins regulating actin polymerization, with proteins of the slit diaphragm, and with the endocytic machinery, its critical function in podocytes remains unclear. In conditionally immortalized mouse podocytes, we demonstrate that CD2AP colocalizes with cortactin and F-actin in spots of < or =0.5-microm diameter. Confocal time-lapse microscopy in living podocytes expressing GFP-CD2AP or GFP-actin revealed that spots are motile, possess a limited lifetime, and are frequently associated with vesicles. A significant portion of spot-associated vesicles belongs to a later endosomal-sorting compartment, characterized by delayed uptake of fluorescent dextran (10 kDa) and by colocalization with Rab4, but not Rab5 and AP-2. Rapid accumulation of microinjected G-actin in spots and abrogation of spot motility by jasplakinolide demonstrate that spot movements depend on actin polymerization. Furthermore, a high turnover (half-time < 10 s) of CD2AP in spots was demonstrated by FRAP (fluorescence recovery after photobleaching). Our results demonstrate that CD2AP is associated with dynamic actin in a specific late endosomal compartment in podocytes, suggesting that CD2AP might be crucially involved in endosomal sorting and/or trafficking via regulation of actin assembly on vesicles.